Despite widely differing methodologies, previous studies on affect (emotion as represented in language) have often obtained what appear to be the same basic dimensions. Whether these similarly named dimensions from different methodologies are actually equivalent was tested here by intercorrelating dimensions obtained from multidimensional scaling, successive-intervals scaling, semantic differential scaling, and factor analysis of verbal self-report data. Results strongly supported the convergent validity of pleasure-displeasure and degree of arousal, but were equivocal on additional dimensions. Separate multidimensional scalings of pleasant, intermediate, and unpleasant affect terms (a) confirmed the presence of an arousal dimension at each level of pleasure and (b) obtained three additional dimensions: control/potency/dominance, depth of experience, and locus of causation. These three dimensions were interpreted as describing not the emotion per se but rather beliefs about the antecedents or consequences of the emotion. In a final study, internal versus external locus of causation was shown to be reliably decoded from emotion-denoting words.
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Various methodologies have been used to explore the basic dimensions of affect, which is the term used in this article to refer to emotion as represented in language. The accumulated evidence suggests a convergence on several basic dimensions, and the studies reported in this article were attempts, first, to provide empirical evidence on the convergent validity of those dimensions and, second, to further explore dimensions beyond those few.
The most consistent, but perhaps least direct, evidence on affect comes from studies of the semantic differential, which have shown that evaluation, activity, and potency -dimensions that appear to be affective in nature (Osgood, 1969) -are the primary dimensions of the meaning of words (Osgood, Suci, & Tannenbaum, 1957; Snider & Osgood, 1969) . Besides the extensive research on the I am grateful to Lesley Walton for help in carrying out this study and to Lawrence M. Ward, Peter M. Rentier, and Jerry S. Wiggins for helpful comments on an earlier version of this article.
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English language, recent work has obtained evidence of the same three factors in 21 different linguistic groups (Osgood, May, & Miron, 1975) , thus supporting Osgood's interpretation of these factors as representing basic, transcultural dimensions: "We have been able to demonstrate conclusively that the three affective factors of meaning are truly pancultural-at least to the extent that our sample of some 21 language/culture communities is representative of all human societies" (p. 190) . Averill (1975) provided specific evidence for Osgood's (1969) interpretation of these factors as affective. Averill obtained semantic differential ratings of 558 emotion terms (a relatively complete sample of commonly used English words that denote emotions). Factor analysis of these ratings yielded dimensions identical to Osgood's evaluation and activity, but also yielded two dimensions related to potency: control (uncontrol is Averill's term) and depth of experience. Control describes feelings such as confident, cruel, and composed as opposed to helpless, terrified, and spellbound. The depth-of-experience factor contrasts serious, profound emotions such as spiritual and loving with more shallow Copyright 1978 by the American Psychological Association, Inc. 0022-3S14/78/3610-1152$00.75 1152 emotions such as giddy, peevish, or coy. Thus, potency may be separable into two dimensions: control (feelings that involve internal control, self-control, deliberateness, and intentionality versus those that do not) and depth (feelings that have a deep, powerful, or profound impact versus those that do not).
Factor analyses of data on verbal selfreports of emotions have similarly been used to help describe dimensions of affect. Most investigators have obtained a large number of monopolar factors (e.g., Borgatta, 1961; McNair & Lorr, 1964; Nowlis, 196S) , but a few have argued for a smaller number of bipolar factors (Meddis, 1972) . For example, in repeated factor-analytic studies, Mehrabian and Russell (1974) obtained scales for three bipolar dimensions analogous to evaluation, activity, and potency, namely, pleasure-displeasure, degree of arousal, and dominancesubmissiveness. (This last dimension was denned as the feeling of power or control and is thus more similar to AverilFs [1975] control than to his depth-of-experience factor). The conflict between a few bipolar dimensions and many monopolar ones may be due in part to unresolved methodological issues, and Russell and Mehrabian (1974 Mehrabian ( , 1977 Russell, in press ) obtained evidence to reconcile the two opposing conclusions. They showed that scores on the numerous monopolar dimensions obtained in factor-analytic studies could be adequately predicted from scores on their three bipolar scales by taking into account a response style factor.
Studies of the dimensions underlying judgments of emotional facial expressions are also relevant in this context, since such judgments are generally made verbally. Such studies have also generally found pleasantness-unpleasantness and degree of arousal or activation as primary dimensions (Abelson & Sermat, 1962; Dittmann, 1972; Engen, Levy, & Schlosberg, 1957 , 1958 Gladstones, 1962; Osgood, 1966; Schlosberg, 1954) . However, results on additional dimensions have been less consistent, and Tomkins (1962) , Izard (1972) , and Ekman, Friesen, and Ellsworth (1972) have argued against dimensions, favoring, instead, a description based on discrete categories.
In short, while no single line of evidence has yielded noncontroversial conclusions, some evidence from each methodology suggests pleasantness-unpleasantness and degree of arousal as two basic dimensions. Evidence of a third dimension has been less consistent, although some similarity can be seen in the concepts of potency, dominance, control, and other labels applied to the third dimension obtained in various studies (e.g., trustfuluntrustful, Dittmann, 1972; authoritariansubmissive, Frijda, 1969; Frijda & Philipszoon, 1963) . Unfortunately, the appearance of convergence across the various studies and methodologies is often based solely on the interpretation or naming of dimensions rather than on any empirically demonstrated correlation, and one purpose of the present study was to test this convergence across methods. The controversies within each line of research also point to the need for alternative methodologies, and the multidimensional scaling of emotion-denoting terms provides one important alternative in describing the structure of affect. Ekman (1955) multidimensionally scaled a set of 23 Swedish words denoting emotions and obtained 11 dimensions. Shepard (1962) subsequently showed that Ekman's scaling procedure overestimates dimensionality, and Fillenbaum and Rapoport (1971) reanalyzed Ekman's data with a more appropriate scaling algorithm and found a two-dimensional solution to be adequate, although the dimensions were uninterpretable. Dietze (19, 63) and Fillenbaum and Rapoport (1971) also used clustering techniques to reanalyze Ekman's data and found simple, meaningful solutions. Block (1957) asked subjects to rate 15 emotion terms on semantic differential scales and then intercorrelated the ratings. A factor analysis of the resulting correlation matrix yielded three factors: pleasantness-unpleasantness, degree of activation, and interpersonal relatedness. Fillenbaum and Rapoport (1971) also reanalyzed Block's data with a multidimensional scaling technique and obtained a two-dimensional solution in which the emotion names were arranged on the circumference of a circle. They concluded that while their results did confirm the presence of the pleasantness-unpleasantness dimension, there was little evidence for degree of activation or interpersonal relatedness. Fillenbaum and Rapoport (1971) also gathered new data to analyze the structure of IS Hebrew names for emotions. Results of a multidimensional scaling of these data suggested that two dimensions were adequate, although again only a pleasantness-unpleasantness dimension was interpretable.
The multidimensional scaling studies mentioned so far typically employed very small, unsystematically drawn samples of emotion terms-a problem that may account for the occasional superiority of clustering over dimensional solutions in a domain with apparently dimensional properties (e.g., Bush, 1972; Neufeld & Davidson, 1972) . As Fillenbaum and Rapoport (1971) acknowledged, "One might wonder as to the likelihood of providing an adequate or comprehensive sampling of the vast array of emotion names by use of only IS terms" (p. 123). Bush (1973) obtained a much more adequate sample of terms by selecting from a set of 2,186 all those adjectives that were judged by subjects to refer to feelings. He then used Carroll and Chang's (1970) multidimensional scaling technique, INDSCAL, to scale the resulting set of 264 adjectives. Three dimensions were found to be interpretable. Dimension 1 was easily interpretable as pleasantness-unpleasantness (e.g., delighted vs. defeated), and Dimension 2 almost as easily interpretable as level of activation or arousal (e.g., startled vs. sleepy, aroused vs. melancholy). The third dimension was considerably less reliable (estimated as .36) and more difficult to interpret. Bush did relate it, however, both to level of aggressiveness and to the potency dimension of the semantic differential (e.g., outraged vs. needed). Neufeld (1975 Neufeld ( , 1976 subsequently replicated Bush's results with both normal and schizophrenic subjects. Bush (1972) empirically verified his interpretation of the first two INDSCAL dimensions by showing that they correlated as highly as their reliabilities allowed with successive-intervals scales of pleasantness and level of activation that he constructed. He was unsuccessful, however, in constructing an independent successive-intervals scale for level of aggressiveness (as would be expected from the results of Russell & Mehrabian, 1977, in which aggressiveness was shown to be highly related to both pleasure and arousal). Averill (1975) , in the semantic differential study discussed above, then showed that his two factors of evaluation and activation were also about as highly correlated with Bush's successive-intervals scales as their reliabilities would permit.
Study 1
The first study reported here attempted to extend this verification process by intercorrelating Bush's (1973) three INDSCAL dimensions, his two successive-intervals scales (Bush, 1972) , three of AverilPs (1975) semantic differential dimensions, and the three dimensions of pleasure, arousal, and dominance obtained by Mehrabian and Russell (1974) in studies of verbal self^report. Scale coordinates for a set of affect terms were available for all these dimensions except Mehrabian and Russell's three. Scale coordinates for the terms on these three dimensions were thus first obtained, and the eleven dimensions were then intercorrelated.
Method
Subjects. Subjects were 15S University of British Columbia undergraduates, both male and female, who were paid to participate in the study. Each subject rated approximately 20 adjectives.
Materials. From Bush's (1973) set of 264 adjectives denoting feelings, 112 were scaled on Mehrabian and Russell's (1974) scales of pleasure, arousal, and dominance. Eighty of Bush's 264 adjectives had already been so scaled in a previous study (Russell & Mehrabian, 1977) in a manner quite similar to the one described below. Thus, scale values were available for 192 adjectives in all. The 112 adjectives were selected randomly from Bush's list-with the exception that all adjectives to be used in Study 2 were included in the final set of 192.
Procedure. Each subject read instructions on how to use semantic differential scales. The instructions then continued: "We want you to describe what it is like when you feel [a term denoting a feeling was inserted here]. Pause to think just what this feeling is like. Then use the adjective-pair scales below to describe this feeling. Remember that each adjective of the scales below refers to how you might feel."
The subject then defined the term on the 18 bipolar adjective pairs-each presented in a 9-point semantic differential format-that constitute Meh-rabian and measures of pleasure, arousal, and dominance. The subject then repeated this procedure until he or she had rated approximately 20 terms. Six sets of approximately 20 terms each had been randomly formed, and each set was rated by a different group of subjects. When a subject failed to complete the rating for a term, his or her incomplete data for that term were discarded; thus the number of subjects rating a term varied slightly from term to term. Each adjective was rated by at least 20 subjects, however. Bush (1973) had scaled the original set of 264 adjectives by means of INDSCAL (Carroll & Chang, 1970) , and the resulting scale values on three dimensions were provided by Bush through personal communication. Coordinates for the 192 words on his successive-intervals scales of pleasantness and activation are given in Bush (1972) . Of the 192 words, 118 had 'been scaled by Averill (1975) on semantic differential scales of evaluation, activation, control, and depth, although values on the last factor were not considered in this study because no relationship with that factor had been hypothesized.
Results and Discussion
For each adjective, mean pleasure, arousal, and dominance scores were computed across subjects. 1 The interjudge reliability of these mean scores was estimated with a technique described by Winer (1971, pp. 283-287) . Data from 30 subjects who rated the same sample of 20 adjectives yielded reliability coefficients of .98 for pleasure, .95 for arousal, and .87 for dominance. These figures are quite similar to analogous ones obtained in Russell and Mehrabian's (1977) scaling of similar terms and are quite adequate.
Correlations within sets 0} dimensions. Each of the four scaling solutions (i.e., Averill's dimensions, Bush's INDSCAL dimensions, etc.) consists of a set of variables that are assumed to be approximately independent of each other. To test this assumption, correlations were calculated among the variables within each set. Results showed that Bush's (1973) INDSCAL dimensions were essentially uncorrelated; values ranged from -.03 to .07 (the last figure being for pleasantness and activation). Bush's (1972) successiveintervals pleasantness and activation scales correlated .18, which was similar to the correlation between Averill's (197S) evaluation and activation (.17 ) and between Mehrabian and Russell's (1974) pleasure and arousal (.09). AverilPs third dimension, uncontrol, correlated -.28 with his evaluation and .23 with his activation dimensions. A considerable lack of independence was found, however, for Mehrabian and Russell's dominance dimension, which correlated .65 with pleasure and .25 with arousal; thus, 46% of the variance in dominance could be predicted from the other two dimensions. Previous work with these three measures has consistently shown a moderate correlation of dominance with arousal and especially with pleasure, although never this high (Mehrabian & Russell, 1974; Russell & Mehrabian, 1977) , and the dominance scale does appear to be confounded with pleasure.
Correlations between sets of dimensions. Canonical correlational analysis provides an overall assessment of the relationship between two sets of variables and is especially useful when variables within each set are correlated, as in the present case. Canonical analysis is a generalization of the product-moment correlation in which sets of variables rather than single variables are related. In each analysis, the number of canonical correlations calculated is the number of variables in the smaller set. The canonical correlations are product-moment correlations between optimally weighted linear combinations of the variables within each set. Each canonical correlation calculated is independent of the others, and the number of significant canonical correlations is thus an estimate of the number of independent relationships between the two sets of variables. Table 1 gives the results of the canonical analysis between each set of dimensions. The analyses involving AverilPs (1975) dimensions were based on 118 cases; the remaining ones were based on 192 cases. Based on a technique described by Tatsuoka (1971) , every coefficient in Table 1 was found to be significant at the .01 level. For each comparison, Table 1 gives a set of canonical correlations followed by an index of "redundancy," which is the average of the proportions of total variance accounted for in each set by the other. Only moderate amounts of (Averill, 1975) .40 Average redundancy .73 4. Semantic differential scales for pleasure, arousal, and dominance (Mehrabian & Russell, 1974) Note. All values are significant at the .01 level. The successive-intervals coordinates from Bush were correlated with the first two dimensions listed from the other three scalings. Correlations involving Averill's scaling were based on 118 cases; the other correlations were based on 192 cases. Average redundancy is an average of the proportions of variance in each set accounted for by the other set.
redundancy were found in the three analyses involving Bush's (1973) Bush's (1972) successive-intervals scales consisted of two dimensions, pleasantness and activation, two canonical correlations were calculated for these dimensions with the first two dimensions from each of the other three sets (as shown in the first row of Table 1 ). Canonical correlations of Bush's successive-intervals scales with his first two INDSCAL dimensions and with Averill's semantic differential evaluation and activation factors simply repeat previously reported results of an extremely high degree of convergence across these three methods. Table 1 shows that Mehrabian and Russell's (1974) pleasure and arousal scales correlated just as highly with the successive-intervals scales and are therefore measuring the same two dimensions. Canonical coefficients (weights for the variables within each set) showed that the first canonical correlation in each of these three analyses involved pleasantness/pleasure and the second involved activation/arousal. Product-moment correlations also confirmed this interpretation in every case: For example, the successive-intervals pleasantness scale correlated .91 with INDSCAL pleasantness, .89 with Averill's evaluation, and .94 with Mehrabian and Russell's pleasure. The corresponding figures for the activation/arousal relationship were: .68, .86, and .92. Table 1 provides three further sets of canonical correlations, in which Bush's (1973) INDSCAL, Averill's (1975) , and Mehrabian and Russell's (1974) dimensions are interrelated. Since each of these sets consists of three variables, three canonical correlations are seen in each case. The first two such correlations in each set confirm the results discussed above. In each case, the first canonical correlation involved mainly pleasure, pleasantness, and evaluation; the second involved arousal and activation; and all were quite high. Thus, examining all six sets of canonical correlations, one sees that the first canonical correlations ranged from .89 to .95, showing that pleasure, pleasantness, and evaluation are a single dimension and providing strong evidence of convergent validity across four methods of assessment. The second canonical correlation ranged from .68 to .93. The lowest values (.68 to .77) all involve Bush's second INDSCAL dimension, and their small magnitude is thus probably mainly due to its reported moderate reliability of .63. In short, activation and arousal also appear to be a single dimension with evidence of convergent validity across successive-intervals scaling, two separate semantic differential methods, and multidimensional scaling, although the evidence from the last method was not quite as compelling.
Since no successive-intervals scale was available for a third dimension, third canonical correlations are seen only in three comparisons, and these values are considerably lower than those for the first two dimensions, although they were significant at the .01 level. In each case, this third canonical correlation was due mainly to the third dimension in each set, as shown by canonical coefficients and multiple correlations. The third canonical correlation for Bush's INDSCAL coordinates was .31 with Averill's dimensions and .28 with Mehrabian and Russell's dimensions. The marginal reliability (.36) of Bush's Dimension 3 helps explain this result, but also precludes any strong conclusions regarding that dimension. That the correlations were significant suggests that Bush's third INDS-OAL dimension is measuring somethingsomething at least related to control and dominance.
Finally, a third canonical correlation of .40 was found in the relationship between Averill's (1975) and Mehrabian and Russell's (1974) dimensions, involving mainly the third dimension from each set. The productmoment correlation between Averill's uncontrol and Mehrabian and Russell's dominance was -.25 (negative because of the former's definition as wwcontrol), which, although significant, is small. Since scale values for both these dimensions are reasonably reliable, this result is puzzling. Part of the explanation for the small size may be the high association of dominance with pleasure, which, when partialled out in the canonical analysis, did two things: It raised the estimate of the association between the two variables (i.e., the canonical correlation was higher than the product-moment correlation), but it also left only a moderate proportion of reliable variance to be correlated with uncontrol. That is, error undoubtedly constitutes a greater proportion of the variance remaining in a canonical analysis after two relationships have been extracted and when redundancy exists within each set. The same increase in the proportion of error would have occurred when the much smaller association between dominance and arousal and that between uncontrol and activation were removed in this same analysis.
Taken together, the results for the third dimensions from the three scaling procedures provide evidence for some dimension(s) beyond pleasure/pleasantness and arousal/activation, although the nature of this dimension was obscured by unreliability and confounding with the first two dimensions.
Principal-components analysis. The results discussed so far were summarized and clarified by a principal-components analysis (with unities in the diagonal and an orthogonal varimax rotation) of the 11 affective dimensions, based on correlations across the 118 terms for which scores were available on all dimensions. Three factors had eigenvalues exceeding 1.0 and together accounted for &5% of the total variance. The results are shown in Table 2 .
The first factor was clearly pleasure; the second, arousal. The only surprise was that Averill's (1975) activation dimension appears to be measuring not exactly what the other arousal/activation dimensions are, but arousal with a moderate degree of pleasure. Averill's evaluation and activation dimensions are accounting for the same variance as the first two dimensions from the other sets, but are slightly rotated in that two-dimensional space.
The third factor was defined by potency/ aggressiveness from Bush (1973) , (inversely) by uncontrol from Averill (1975) , and, to a lesser extent, by dominance from Mehrabian and Russell (1974) . These results again indicated a common factor underlying these three dimensions, but failed to define it any more clearly. Averill's uncontrol was related about as much to the pleasure and arousal factors as to this third factor. (Incidentally, the pattern of factor loadings for Averill's uncontrol suggested its interpretation as anxiety or distress, since Russell and. Mehrabian [1974 found that anxiety could be defined as just such a combination of displeasure, high arousal, and submissiveness.) Because it was confounded with pleasure, Mehrabian and Russell's dominance dimension was even less helpful in defining the third factor. The next study was carried out in part to provide further evidence on this third dimension of affect. 
Principal-Components Analysis of Eleven Affective Dimensions
Dimension Pleasure (Mehrabian & Russell, 1974) Pleasantness (Bush, 1972 , Successive intervals) Pleasantness (Bush, 1973, INDSCAL) Evaluation (Averill, 1975) Arousal (Mehrabian & Russell, 1974) Activation (Bush, 1972 , Successive intervals) Activation (Bush, 1973, INDSCAL) Activation (Averill, 1975) Potency/aggressiveness (Bush, 1973, INDSCAL) Uncontrol (Averill, 1975) Dominance (Mehrabian & Russell, 1974 
Study 2
Previous evidence, including Study 1, makes it abundantly clear that pleasure-displeasure is the primary dimension of affect. This second study was designed, therefore, to investigate only dimensions beyond the first one. Emotion words for Study 2 were selected from Bush's (1973) sample of 264 words to form three groups, pleasant words, intermediate words, and unpleasant words, such that words within each set were approximately equal on pleasure-displeasure. Separate multidimensional scalings were then carried out on each of the three sets of words. In a sense, then, there were three independent studies, each exploring more thoroughly one region of semantic space. It was hoped that this procedure would force subjects to make finer discriminations between the meanings of the words than they would if they had the opportunity to rely on the pleasantness-unpleasantness dimension. Put another way, this procedure restricted the amount of variance accounted for by pleasure-displeasure and thus should have allowed subsequent dimensions to account for a greater proportion of the available variance.
Method
Subjects. There were 76 subjects in all for the three scalings. They were paid participants, both male and female, recruited from the undergraduates of the University of British Columbia. In the first scaling, pleasant words, there were 26 subjects. For the second and third, intermediate words and unpleasant words, there were 25 subjects each.
Materials. Coordinates on Bush's (1973) INDS-CAL Dimension 1 were used to select the adjectives for this study. These coordinates ranged from -.02 to 13.0, with 13.0 being most pleasant. The distribution of values for Bush's set of 264 adjectives is bimodal, with one mode of pleasant adjectives occurring between 9.00 and 9.99 and another mode of unpleasant adjectives occurring between 3.00 and 3.99. Nineteen words with values between 10.00 and 10.99 were selected as the set of pleasant words; 30 words with values between 5.00 and 5.99 were selected as the set of intermediate words; and 20 words with values between 2.00 and 2.99 were selected as the set of unpleasant words. The words selected are given in Tables 3, 4 , and 5.
Procedure. Similarity measures among the words within each set were obtained with a multiple-sort procedure. This procedure is quick and easy for subjects to use. It has also been shown to yield similarity measures as adequate as the more usual, but laborious, paired-comparison procedure (Ward, 1977) .
Each subject was individually given a deck of cards with one adjective on each card. (There were thus 19 cards for subjects in the pleasant words group, 30 in the intermediate words group, and 20 in the unpleasant words group). The subject then sorted the cards into 4, 7, 11, and 13 piles on successive trials, with the instructions that the feelings described by words within a pile should be more similar to each other than to feelings described by words in different piles.
The similarity of each pair of words for a subject was assessed by the number of trials in which Of DIMENSIONS Figure 1 . Kruskal's (1964a Kruskal's ( , 1964b ) stress for SSA-1 and MDSCAL solutions for three sets of words.
the pair was placed in the same pile-with the score for each trial (each sort) weighted by the number of alternatives available in that sort. For example, a score of 13 was given to a pair of words placed in the same pile during the trial in which the subject sorted into 13 piles. In addition, a score of 1 was added to each pair, since they presumably would have been placed in the same pile in a degenerate sort into one pile. Thus, minimum similarity was 1; maximum possible similarity was 1+4 + 7 + 11 + 13 = 36, which would have occurred had the subject placed the pair in the same pile on each trial. Scaling procedures. The data from the three studies were analyzed separately, each by three commonly used multidimensional scaling procedures: Guttman-Lingoes's (Lingoes, 1965 (Lingoes, , 1973 nonmetric SSA-1, Kruskal's (1964a Kruskal's ( , 1964b nonmetric MDS-CAL, and Carrol and Chang's (1970) metric INDS-CAL. SSA-1 and MDSCAL are highly similar and were expected to yield nearly identical results. INDSCAL differs from them in its assumption that the similarities are measured on at least an interval scale and that subjects vary in the salience, or weights, they give to each dimension.
Results and Discussion
Comparison of multidimensional scaling solutions. For each of the three sets of words, Figure 1 gives values of Kruskal's "stress" for solutions of from one to five dimensions obtained from the SSA-1 and, separately, the MDSCAL programs. As expected, the stress values were quite similar from these two scaling methods. For each of the three sets of words, an "elbow" can be seen at three dimensions, suggesting that the three-dimensional solutions are adequate in each case, and further analyses thus employed only the threedimensional solutions.
2
The INDSCAL procedure uses variance accounted for (VAF) as an index analogous (but inverse) to the stress values given in Figure 1 . An examination of the VAF values for INDSCAL solutions of from one to five dimensions failed to show similar "elbows," suggesting the possibility of higher dimensionality. Nevertheless, for none of the three sets of words were dimensions beyond the third easily interpretable. Thus, based on Shepard's (1974) Note. INDSCAL coordinates are scaled with zero at the centroid of all points and a maximum value of ± 1.0. Locus of causation (n = 45) was scaled from 1 ("totally internally caused") to 9 ("totally externally caused" Canonical and product-moment correlations differ only in that in a canonical analysis the various dimensions are weighted, or rotated, in such a way as to maximize the relationship between the two sets (with the further condition that each of the canonical relationships be independent). It was therefore the rotational step in the canonical analysis that yielded evidence of substantially higher reliability than had been suggested by the product-moment correlations. In other words, the canonical analysis showed that the positions of the stimuli in the INDSCAL space were highly reliable, but the positions of the axes through that space were not as reliable and therefore required rotation. (See Tzeng, Note 1, for a discussion of the claim that INDSCAL dimensions need not be rotated.)
Since the first dimension of affect (pleasure-displeasure) was held constant for this study, the reliabilities reported are, in that sense, for the "second" through "fourth" dimensions of affective space and are generally higher than previously obtained in multidimensional scaling studies of emotion terms. The procedure of selecting stimuli similar on known dimensions thus appears to be a promising technique for reliably bringing out higher dimensions.
Visual interpretation. Visual inspection of Note. INDSCAL coordinates are scaled with zero at the centroid of all points and a maximum value of ± 1.0. Locus of causation (n = 45) was scaled from 1 ("totally internally caused") to 9 ("totally externally caused"). Figures in boldface type indicate words that define the dimension.
plots of the scale coordinates was first used to interpret the obtained dimensions. The MDSCAL, SSA-1, and INDSCAL solutions yielded the same interpretation for each set of words, although, overall, none of these three solutions appeared to be easier to interpret in all cases. One solution was easiest to interpret for one set of words, another solution in another set. Altogether, it was found helpful to examine all three solutions as well as various rotations of these solutions (including those from INDSCAL).
For the set of 19 pleasant words, the MDSCAL solution was perhaps the clearest for the first two dimensions. As expected, the first dimension was arousal, contrasting at ease, rested, and satisfied at one end with thrilled, jubilant, and gleeful at the other. The second dimension contrasted words such as merry, joyful, and gleeful with others such as encouraged, reassured, and welcome. Potency, control, and dominance (although not aggression) are relevant here in that the second set of terms refers to conditions of having received something, albeit pleasant, from an external source. Encouraged, reassured, and welcome thus imply some reliance on a source that must have power and therefore some ability to control. Merry and the other words at the opposite end of this dimension carry no implication of an external source and therefore suggest internal control. Indeed, an internal versus external cause of the emotional state is the interpretation of this dimension suggested by inspection. Within this set of words, an external cause is associated with relatively less potency, dominance, and control even if not with impotence or submissiveness.
The third MDSCAL dimension contrasted pleased, glad, gay, and merry at one end with encouraged, welcome, reassured, jubilant, thrilled, and overjoyed at the other. The third INDSCAL dimension was closely related but somewhat easier to interpret. It contrasted two sets of high-arousal words: glad, gleeful, gay, and merry at one end with thrilled, overjoyed, and jubilant at the other. The first set seems to connote somewhat more superficial, frivolous feelings than does the second, and this dimension thus appeared closest to Averill's (1975) dimension of depth of experience, in which sincere or profound emotions were contrasted with more superficial ones.
For the set of 30 intermediate words, the three multidimensional scaling solutions yielded identical interpretations, with the INDSCAL solution being perhaps slightly easier to interpret. The first INDSCAL dimension contrasted drowsy, hazy, thirsty, starved, and itchy at one end with ignored, alone, neglected, blue, and melancholy at the other. This dimension did not appear to be related to any of the various dimensions discussed in Study 1. It was easy to interpret, however, as contrasting bodily states (drowsy, hazy, starved) with social (ignored, alone, neglected) and psychological (blue and melancholy) conditions. In other words, once again visual inspection suggested an interpretation based on the locus of causation of the emotional state, although in this case there was no association of internal causation with control, dominance, or potency.
INDSCAL Dimensions 2 and 3 were associated with the dimensions of arousal and control. Arousal appeared principally as the inverse of Dimension 2, but it was also highly (and inversely) related to Dimension 3. A rotation of these two dimensions thus yielded a dimension contrasting astonished, flabbergasted, outraged, and shocked with drowsy, tired, neglected, and droopy, which is easily seen as arousal. This rotation yielded another combination of Dimensions 2 and 3 approximately orthogonal to arousal. This dimension contrasted dazed, flabbergasted, shocked, and dizzy with alone, angry, concerned, and thirsty. The first set refers to temporary, debilitating states, whereas the second set refers to more long-lasting conditions with no implication of debilitation. This interpretation thus suggests a control, dominance, or potency dimension.
For the set of 20 unpleasant words, the SSA-1 solution was the easiest to interpret. The first dimension was arousal, contrasting horrified, frightened, and terrorized with uncontent, low, and unhappy. The second dimension contrasted broken-hearted, griefladen, and in agony with terms such as annoyed, dissatisfied, worried, and disappointed. Extremely serious, debilitating states are thus contrasted with ones that are somewhat less severe and that imply a retention of personal control. A rotation of these first two dimensions yielded a contrast of more trivial conditions such as cramped, uncomfortable, and annoyed with more serious ones such as terrorized, broken-hearted, and grief-laden, and thus suggested Averill's depth-of-experience dimension.
The third SSA-1 dimension contrasted physically painful states such as cramped, uncomfortable, in agony, and hurt with more psychological states such as distressed, griefladen, disappointed, and worried. Similar to dimensions found among the other two word sets, this contrast thus appears to be based on the locus of causation of the displeasure. None of Bush's (1973) , Averill's (1975) , or Mehrabian and Russell's (1974) dimensions appeared relevant to the interpretation of this dimension, again suggesting that locus of causation is a separate dimension from control/dominance/potency.
Empirical interpretation. Multiple regression was used to compare the obtained multidimensional scaling dimensions with Dimensions 2 and 3 of Bush's (1973) INDSCAL solution, his successive-intervals activation dimension, Mehrabian and Russell's (1974) arousal and dominance dimensions (i.e., scale values obtained for each word in Study 1),, and Averill's (1975) activation, uncontrol, and depth-of-experience dimensions. (Because not all words multidimensional^ scaled here were scaled by Averill, results with his three dimensions are based on smaller sample sizes and should be viewed with extra caution.) The various evaluation/pleasure scales were not considered in interpreting the dimensions, since words were selected for this study on the basis of their similarity on that first, pleasure-displeasure, dimension. Within each set of words, separate multiple correlations were computed for the SSA-1, MDSCAL, and INDSCAL solutions, but results for the different solutions were nearly identical, and only the results for INDSCAL are shown in Table 6 .
Visual interpretation of the pleasant words had suggested three dimensions that could be tested in this analysis: arousal, control/potency/dominance, and depth. Empirical results of Table 6 strongly supported arousal and (based on Averill's scales) control, but were equivocal on depth. The multiple correlation for depth shown in Table 6 was nonsignificant, but there was a significant zeroorder correlation between depth and the third INDSCAL dimension (r -.71, p < .01), which was the dimension visually interpreted as depth. Visual interpretation of the intermediate words had suggested arousal and control/potency/dominance. Empirical results of Table 6 strongly supported both of these hypotheses. Finally, for the set of unpleasant words, visual interpretation had suggested arousal, control/potency/dominance, and depth. Empirical results of Table 6 again strongly supported all three hypotheses.
Overall, these results showed some consistencies across the three sets of words. Arousal was unequivocally shown to be a dimension in each set of words, with similar evidence coming from all the arousal scales except Bush's (1973) INDSCAL Dimension 2 (correlations with which were probably limited by its unreliability). Uncontrol, as defined by Averill (1975) , was also found in each set of words, although correlations with the related .79** .87**
.79* dimension of dominance (Mehrabian & Russell, 1974) were of borderline significance and those with potency (Bush's INDSCAL Dimenson 3) were not significant. Finally, some evidence for a depth-of-experience dimension could be seen in the one significant multiple correlation and two moderately sized, although nonsignificant, correlations with that dimension. Based on such small samples, these borderline correlations are difficult to interpret, but by the same token, depth cannot be rejected as a possible dimension of affect.
Study 3
In Study 2, a locus-of-causation dimension was visually interpreted within all three sets of words. Although, in the set of pleasant words, internal causation was associated with control/potency/dominance as opposed to a reliance on an external source, there was no such association of causation with control in the sets of intermediate and unpleasant words. In short, locus of causation appeared to be a new, separate dimension of the meaning of emotion-denoting words. No empirical test of this hypothesis was available, however, because no independent scaling of affect terms with regard to locus of causation was available-even though dimensions similar to locus of causation have been proposed previously. For example, Ekehammar and Magnusson (1973) distinguished ego threat from threat of pain in their study of the dimensions of the perception of stressful situations, and one of the most common distinctions drawn between fear and anxiety is based on knowledge of their cause, with anxiety caused by an unknown threat and fear by a known threat.
Study 3 was carried out (a) to provide scale values for affect words on a locus-of-causation dimension, (b) to better assess the relationship of locus of causation with the dimensions of affect previously studied, and (c) to empirically test locus of causation as a dimension within the multidimensional scaling solutions of Study 2.
Method
Subjects. Subjects were 45 University of British Columbia undergraduates, both male and female, who were enrolled in upper-division psychology courses and who volunteered to participate in a study.
Materials and procedure. Each subject received a questionnaire with the following instructions:
Below is a list of words that someone might use to describe how he or she feels. Some of these feelings are caused by factors external to that personcaused by other persons, events, or things outside the person, in other words. Other feelings are caused by factors inside the person. For each word below, please use the following scale to indicate whether the feeling is caused by external or internal factors.
A rating scale was provided extending from 1 (totally internally caused) to 9 (totally externally caused), with intermediate degrees labeled "mostly," "somewhat," "slightly," and "just as much externally caused as internally caused." Next followed the list of 69 words used in Study 2 (Tables 3, 4 , and 5) in alphabetical order.
Results and Discussion
For each of the 69 words, a mean score across the 45 subjects was calculated. These means, shown in Tables 3, 4 , and 5, ranged from 3.1 (approximately "somewhat internally caused") to 7.6 (between "somewhat" and "mostly" externally caused). With a technique described by Winer (1971, pp. 283-287) , the interrater reliability of these mean scores was estimated as .93. This result showed that emotion-denoting words can be reliably decoded by subjects in terms of an internal versus external cause of the emotional state and is itself an indication that internal-external may be a component of their meaning.
A multiple correlation between the obtained internal-external scores and each of the multidimensional scaling solutions of Study 2 was then calculated. The multiple correlations ranged from .62 to .84 for the pleasant words, .74 to .78 for the intermediate words, and .59 to .79 for the unpleasant words. Of these nine values, seven were significant at the .01 level, with one nonsignificant result for pleasant words, the other for unpleasant words. These results would seem to confirm an interpretation of one dimension within each solution as locus of causation.
Unfortunately, the internal-external dimension was not independent of the other affective dimensions. Correlations with the 11 affective dimensions of Study 1 were calculated across 40 words in the case of AverilFs (197S) dimensions and across the full set of 69 words for the other dimensions. Significant correlations were found between locus of causation and all the various arousal scales, the largest of which (r -.66, p < .01) was with Bush's (1972) successive-intervals activation dimension. Interestingly, locus of causation was not significantly correlated with any of the other dimensions, including the control/potency/dominance dimensions and the pleasure/evaluation dimensions.
Low-arousal states (such as those described as melancholy, drowsy, or tired) tended to be rated as internally caused, although anxious, a high-arousal state, was also rated as internally caused. High-arousal states such as terrorized and astonished tended to be rated as externally caused, although some low-arousal states (such as reassured and uncomfortable) were also rated as externally caused. Thus, the moderate correlation between arousal and external causation can reasonably be interpreted as an empirical association between two separate dimensions rather than as evidence that these are actually a single dimension.
Nevertheless, a stricter test of internal-external as a separate dimension in the various multidimensional spaces of Study 2 was required. Thus, partial multiple correlations (pR), in which arousal scores were partialled, were calculated. Results of these analyses indicated that internal-external was significantly related to the multidimensional scaling solutions in only one of the three cases: the set of pleasant words, in which p/?s ranged from .65 (p < .05) to .84 (p < .01). Results were mainly nonsignificant for the other two sets of words: In the set of intermediate words, pRs ranged from .39 (ns) to .52 (p < .05); and in the set of unpleasant words, pRs ranged from .38 (ns) to .54 (ns).
Altogether, the results of this study were only partially supportive of internal versus external locus of causation as a dimension of affect. Locus of causation had been visually interpreted as a dimension within each set of words studied in Study 2. The empirical test of this interpretation was strongly supportive within only one set of words. In the other two sets, a confounding of internalexternal with arousal precluded any strong conclusions. Supportive of internal-external was the finding that subjects could reliably decode this dimension from affect terms. Also supportive was the finding that this dimension was uncorrelated with all but one previously defined dimension of affect, namely arousal (in that that correlation was interpretable as an empirical association rather than as evidence that arousal and internal-external are the same dimension).
With these results in mind, a reexamination of the locus-of-causation dimension as seen visually in the three sets of words was helpful. This reassessment suggested that locus of causation should not be equated with internal versus external locus of causation. Blue and melancholy, for example, connote an internal cause, but terms such as thirsty or tired specify more specific internal causes. Similarly, astonished and flabbergasted connote some external cause, but ignored and neglected specify more exactly what that external cause might be. In short, a single dimension of internal-external is only an approximation to the full meaning regarding locus of causation contained in some affect words.
General Discussion
Study 1 showed that pleasure-displeasure is the proper interpretation of the first dimension obtained in Bush's (1973) major multidimensional scaling of emotion terms, in Bush's (1972) successive-intervals scaling, in Averill's (1975) semantic differential scaling, and in Mehrabian and Russell's (1974) studies of verbal self-report. This finding reinforces the view that a variety of sources of evidence, despite methodological differences, are converging on a common description of the meaning of emotion terms and that pleasure-displeasure is the major dimension within that semantic domain.
Study 1 also showed a convergence on arousal as the second dimension of affect, although the results from multidimensional scaling were possibly slightly obscured through unreliability. Any such doubts were erased by Study 2, which provided three separate multidimensional scalings, in all of which arousal was obtained and shown to be as highly correlated as possible with the arousal/ activation dimensions obtained from other methodologies.
Beyond these two dimensions, the structure of the emotion terms became more difficult to interpret clearly, to validate empirically, or to replicate convincingly across the three sets of words in Study 2. Prior research had suggested some combination of dominance, potency, aggressiveness, and control as a third dimension of affect. Study 2 provided support for such a dimension, which was empirically most closely related to AverilPs concept of (un)control. In all three sets of words studied, evidence for this dimension was obtained both by visual inspection and empirical correlation. Each set of words also produced reliable evidence for the existence of more dimensions and some evidence for two specific dimensions: depth of experience and the locus of causation of the emotional state. Depth of experience received empirical support in the set of unpleasant words and was of borderline significance in the set of pleasant words. Locus of causation, operationalized as internal-external causation, was too highly correlated with arousal to provide much evidence, but did receive strong support in the set of pleasant words.
It is interesting that the dimensions beyond pleasure and arousal-control/dominance/potency, locus of causation, and depth of experience-refer to the antecedents or consequences of the emotional experience. Control/dominance/potency refers to judgments about the course of future events, particularly about who is to control them. Locus of causation refers to judgments about the antecedents of the emotional state. And depth of experience is a judgment about the future impact of the current experience. A shallow or frivolous feeling is one caused by something inconsequential, such as a joke or light comedy, and is expected to have little impact on the person. A deep or profound feeling is one caused by something of consequence and is expected to have significant implications, perhaps even permanently changing the person who experiences it in extreme cases. Since they concern the person's knowledge, or beliefs, about the causes and consequences of his or her emotional state, these dimensions beyond pleasure and arousal can thus perhaps best be discussed from a cognitive perspective. (For discussions of the role of cognitions in emotion, see Lazarus, 1966; Lindsay & Norman, 1977; Pribram, 1967a Pribram, , 1967b Schachter, 1964.) The present studies suggest that not all emotion terms convey meaning on each of these "cognitive" dimensions. Whereas ignored signifies an external, social cause to an unpleasant state, unhappy fails to specify a cause. Still other terms signify even more specific causes: Guilty, for example, signifies a violation of some rule. This hypothesis would help explain the inconsistent results from prior research on the dimensions beyond pleasure and arousal, since different samples of emotion terms would not all be exepcted to include various "cognitive" dimensions.
Conclusions
Affect terms thus appear to contain meaning in two areas. First, they describe a person's internal state via two dimensions, pleasure and arousal. Prior results as well as those from this study indicate that all emotion terms convey meaning on these two dimensions. Second, affect terms describe the antecedents and consequences of the person's internal state via various "cognitive" dimensions, such as locus of control, depth (or importance), and locus of causation.
This hypothesis implies that pleasure and arousal are essential to the meaning of emotion terms, which often, but not always, convey additional meaning regarding the circumstances surrounding the emotional state. If this view is correct, we may anticipate that subsequent dimensions of affect may be obtained. Indeed, there was already some indication that locus of causation should be viewed multidimensionally rather than as a single dimension of internal versus external causation. Nevertheless, such dimensions would not be unique to emotions. Instead, they would be dimensions of general information processing, dimensions along which a variety of events are judged (such as temporal duration, for example).
